Introduction
The avian ovary contains numerous small non-yolky cortical follicles embedded in the ovarian stroma, and small white and large yellow preovulatory follicles. The follicular wall sur¬ rounding the oocyte consists of the granulosa and thecal layers. The germinal disc, which is believed to be a centre for oocyte growth (Yoshimura et al, 1994 ; Yoshimura and Bahr, 1995) , is localized on the surface region of the oocyte (Yoshimura et al, 1993a) . The number of granulosa cells increases approximately fivefold during the rapid growth phase of preovulatory follicles in domestic hens (Gilbert et al, 1980) . The rate of proliferation of thecal cells increases as the cortical follicle develops into a white yolky follicle, and continues at a high rate during yellow-yolky follicular growth, but decreases during the final stage of follicular maturation (Callebaut et al, 1990 ).
The primary factors that control follicular growth are plasma gonadotrophins (Palmer and Bahr, 1989) , although growth factors are also involved in the local regulation of cell proliferation (Onagbesan et al, 1994; Law et al, 1995) . A study using electron microscopy shows that mitosis of granulosa cells is more frequent in the germinal disc region than in the non-disc region (Perry et al, 197Sa (Jackson et al, 1993; Yoshimura et al, 1994; Yoshimura and Bahr, 1995 (Fig. 2b) (Yoshimura et al, 1993b (Yoshimura et al, , 1995 (Buccione et al, 1990; Vanderhyden et al, 1990, 15 (Yoshimura and Tamura, 1988, 1991) . In addition, some granulosa cells from the non-disc region showed mitotic features when studied using flow cytometry or [ HJthymidine incorporation in vitro (Marrone et al, 1990; Tilly et al, 1992 
